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1. INTRODUCTION {#clc23424-sec-0007}
===============

The new coronavirus (SARS‐CoV‐2), which causes the coronavirus disease (COVID‐19) is highly infectious and is responsible for the current pandemic.[^1^](#clc23424-bib-0001){ref-type="ref"} Regardless of high or low SARS‐CoV‐2 penetrance among different countries, recommendations on social distancing/self‐confinement and drastic measures restricting the freedom of movement led to an unexpected social experiment for billions of people worldwide. At the same time that the global community was focusing on controlling the spread of COVID‐19 with most countries rapidly redesigning their health services and enforcing unprecedented measures, worries arose about cardiac collateral damage.[^2^](#clc23424-bib-0002){ref-type="ref"} Recent reports from countries highly impacted by the pandemic suggest a decline in acute coronary syndrome (ACS)‐related hospitalization rates and primary percutaneous coronary intervention (PCI) activations,[^3^](#clc23424-bib-0003){ref-type="ref"}, [^4^](#clc23424-bib-0004){ref-type="ref"}, [^5^](#clc23424-bib-0005){ref-type="ref"} while epidemiological findings from countries with either high or low COVID‐19 incidence demonstrate variable population mortality rates, which do not always show a substantial increase compared to previous years.[^6^](#clc23424-bib-0006){ref-type="ref"} Patients\' avoidance of seeking medical care and more conservative ACS management by healthcare systems have been suggested as possible explanations for these observations. Additionally, an unexpected true reduction in the incidence of ACS due to the lack of environmental triggers as a result of the recommendations on social distancing, self‐confinement, and drastic measures restricting the freedom of movement cannot be excluded and needs investigation.

We studied the rate of ACS admissions, treatment strategy, and outcomes during the COVID‐19 outbreak compared to the corresponding period during the previous year in Greece, a country with low penetration of SARS‐CoV‐2 and no excess in overall mortality. Additionally, we assessed the impact of strict social measures on the observed ACS admission rate, and attempted to identify the presence of any cardiac collateral damage.

2. METHODS {#clc23424-sec-0008}
==========

2.1. Design and patient population {#clc23424-sec-0009}
----------------------------------

We conducted a multicenter, observational, nationwide study on patients admitted with ACS (ST‐segment elevation MI \[STEMI\], non‐STEMI \[NSTEMI\], and unstable angina \[UA\]) to Greek public hospitals with PCI capability, including a primary PCI service. All consecutive patients admitted with a confirmed diagnosis of ACS at discharge were included in this study. Data were retrospectively collected for a 6‐week period from March 2 to April 12 during the COVID‐19 outbreak in 2020 and the corresponding 6‐week control period in 2019. The study complies with the Declaration of Helsinki and was approved by the local ethics committee at each hospital. Written approved consent was waived on the basis of the retrospective use of anonymized patient data.

2.2. Study and control periods {#clc23424-sec-0010}
------------------------------

The first confirmed COVID‐19 case in Greece was identified on 26 February 2020 and by 2 March 2020, there were only seven confirmed cases. Therefore, we identified 2 March 2020 as the beginning of the COVID‐19 period, and we studied the first 6 weeks of this period until 12 April 2020. During the 6‐week period of the study, the Greek government authorities progressively imposed several measures of social distancing which also contributed to an increase in public awareness: (a) 10 March 2020: lockdown of all schools and universities and recommendation of self‐confinement behavior; (b) 16 March 2020:80% of all business activities were locked down; and, ultimately, (c) 23 March 2020: drastic measures restricting the freedom of movement which continued until 3 May 2020. Until 13 April 2020 (ie, the end of our study period), there was a total of 2145 confirmed COVID‐19 cases and 99 deaths in Greece.[^7^](#clc23424-bib-0007){ref-type="ref"}

To perform comparative analyses between the COVID‐19 study period and a period without exposure to COVID‐19, the corresponding period during the previous year (2 March 2019 to 12 April 2019) was used as control. Also, the study period was dichotomized to the time before (from 2 March 2020 to 22 March 2020; that is, the first 3 weeks of the study period) and after (from 23 March 2020 to 12 April 2020; that is, the last 3 weeks of the study period) the complete national lockdown, and comparative analyses were also performed for these two time periods during the COVID‐19 outbreak.

2.3. Statistical analyses {#clc23424-sec-0011}
-------------------------

Categorical variables are presented as counts and percentages, and odds ratios (OR) with 95% confidence intervals (CI), and were compared using the chi‐square or Fisher\'s exact test as appropriate. Continuous variables included in the analysis did not have a normal distribution and are summarized as median and interquartile range (IQR); comparisons were made using the Mann‐Whitney test. Crude incidence rates (IR) for ACS admissions were calculated by dividing the number of cumulative events by the number of days for each time period. Incidence rate ratios (IRR), comparing the time periods (COVID‐19 vs control period, and period after vs before national lockdown), were calculated using the Poisson regression to model the number of ACS admissions per day. Regression analysis (linear and logarithmic) was used for testing a temporal trend of the relative change (incidence rate ratio) in ACS admissions during the 6‐week period. Linear regression analysis was also performed on the cumulative number of ACS admissions over the 42‐day time period separately for the study and control periods; analysis of covariance was used to compare the slopes of the two regression lines corresponding to the two periods. An alpha level of 0.05 was used to determine statistical significance unless otherwise stated for subgroup analyses; all statistical tests were 2‐tailed. All analyses were done with Stata 10.0 (StataCorp LP, College Station, Texas) and SPSS 17.0 (SPSS Inc., Chicago, Illinois).

3. RESULTS {#clc23424-sec-0012}
==========

A total of 1848 ACS patients were included in the study (771 during the study period and 1077 during the control period). Detailed descriptive data of the population are presented in Table [1](#clc23424-tbl-0001){ref-type="table"} and [Appendix](#clc23424-supitem-0001){ref-type="supplementary-material"}.

###### 

Demographics, clinical characteristics, presentation, and angiographic data of patients admitted with ACS in the COVID‐19 and control period

  Characteristic/parameter[^a^](#clc23424-note-0002){ref-type="fn"}        COVID‐19 (n = 771)   Control (n = 1077)   *P*‐value             
  ------------------------------------------------------------------------ -------------------- -------------------- ----------- --------- ------
  Age (years, median \[IQR\])                                              64.3 (56‐74)         65 (56‐74)           .30                   
  Female gender                                                            161                  (20.9%)              255         (23.8%)   .14
  Diabetes                                                                 241                  (31.4%)              280         (27.5%)   .070
  Hypertension                                                             457                  (59.4%)              611         (59.8%)   .88
  Hypercholesterolemia                                                     423                  (55.1%)              573         (56.1%)   .66
  Smoking                                                                  373                  (48.5%)              474         (46.4%)   .37
  Family history CAD                                                       133                  (17.3%)              154         (14.9%)   .160
  Chronic kidney disease                                                   60                   (7.8%)               58          (5.6%)    .058
  Peripheral arterial disease                                              43                   (5.6%)               57          (5.5%)    .91
  Previous CVA                                                             33                   (4.3%)               32          (3.1%)    .17
  Previous myocardial infarction                                           163                  (21.2%)              199         (18.8%)   .21
  Previous PCI                                                             142                  (18.5%)              192         (18.1%)   .83
  Previous CABG                                                            47                   (6.1%)               72          (6.8%)    .57
  Admission by interhospital transfer                                      262                  (34%)                352         (32.8%)   .60
  ACS presentation                                                                                                                         .36
  STEMI                                                                    247                  (32%)                327         (30.4%)   
  NSTEMI                                                                   352                  (45.7%)              479         (44.5%)   
  Unstable angina                                                          172                  (22.3%)              271         (25.2%)   
  MINOCA[^b^](#clc23424-note-0003){ref-type="fn"}                          53                   (7.1%)               76          (7.3%)    .89
  Cardiogenic shock                                                        47                   (6.1%)               56          (5.2%)    .42
  Life‐threatening arrhythmias                                             44                   (5.7%)               55          (5.1%)    .58
  Intubation                                                               25                   (3.2%)               36          (3.4%)    .90
  Ejection fraction (%, median \[IQR\])                                    45 (40‐55)           50 (40‐55)           .013                  
  Angiography performed                                                    746                  (96.8%)              1045        (97.0%)   .74
  Vessel territory with disease[^b^](#clc23424-note-0003){ref-type="fn"}                                                                   
  Left main disease                                                        65                   (8.7%)               88          (8.4%)    .83
  LAD disease                                                              461                  (61.8%)              669         (64.0%)   .34
  LCx disease                                                              369                  (49.5%)              493         (47.2%)   .34
  RCA disease                                                              416                  (55.8%)              551         (52.7%)   .20
  Vessel disease[^b^](#clc23424-note-0003){ref-type="fn"}                                                                                  .46
  Nonobstructive CAD                                                       94                   (12.6%)              119         (11.4%)   
  One‐vessel disease                                                       249                  (33.4%)              386         (36.9%)   
  Two‐vessel disease                                                       191                  (25.6%)              253         (24.2%)   
  Three‐vessel disease                                                     212                  (28.4%)              287         (27.5%)   
  Multivessel disease[^b^](#clc23424-note-0003){ref-type="fn"}             403                  (61.8%)              540         (58.3%)   .16

Abbreviations: ACS, acute coronary syndrome; CABG, coronary artery bypass grafting; CAD, coronary artery disease; CVA, cerebrovascular accident; IQR, interquartile range; LAD, left anterior descending; LCx, left circumflex; MINOCA, myocardial infarction with nonobstructive CAD; NSTEMI, non‐ST‐segment elevation MI; PCI: percutaneous coronary intervention; STEMI, ST‐segment elevation MI; RCA, right coronary artery.

Percentage of missing data per characteristic/parameter: diabetes 3.2%; hypertension 3.1%; hypercholesterolemia 3.2%; smoking 3.1%; family history CAD 2.3%; chronic kidney disease 2.1%; peripheral arterial disease 2%; previous CVA 2.2%; previous MI 1.2%; previous CABG 1%; admission by interhospital transfer 0.2%; cardiogenic shock 0.1%; life‐threatening arrhythmias 0.1%; intubation 0.1%; ejection fraction 7.5%; radial access 0.4%.

Coronary artery disease status (ie, coronary anatomy) was not known in 57 patients (3.1%) who did not undergo coronary angiography.

3.1. ACS hospital admissions: comparison of COVID‐19 to control period {#clc23424-sec-0013}
----------------------------------------------------------------------

The mean rate of ACS admissions in the study period (18.4/day) was significantly lower compared to the control period (25.6 admissions/day; IRR: 0.72, 95% CI: 0.65‐0.79, *P* \< .001). Table [2](#clc23424-tbl-0002){ref-type="table"} reports the mean admission rates per day for all ACS types; IRRs in the study period were also significantly lower for each ACS type compared to the control period. These data translate to an overall 28.4% reduction of ACS hospitalizations in the study period (24.5% for STEMI, 26.5% for NSTEMI, and 36.5% for UA; Figure [1](#clc23424-fig-0001){ref-type="fig"}).

###### 

Incidence rate of admissions for ACS in the COVID‐19 period compared with the control period

  Admission diagnosis[^a^](#clc23424-note-0005){ref-type="fn"}   COVID‐19 (n = 771)   Control (n = 1077)   Incidence rate ratio (95% CI)   *P*‐value[^b^](#clc23424-note-0006){ref-type="fn"}
  -------------------------------------------------------------- -------------------- -------------------- ------------------------------- ----------------------------------------------------
  All ACS                                                        18.4                 25.6                 0.72 (0.65--0.79)               \<.001
  STEMI                                                          5.9                  7.8                  0.76 (0.64‐0.89)                .001
  NSTEMI                                                         8.4                  11.4                 0.73 (0.64‐0.84)                \<.001
  Unstable angina                                                4.1                  6.5                  0.63 (0.52‐0.77)                \<.001
  All ACS---week 1                                               24.6                 25.1                 0.98 (0.79‐1.21)                .83
  All ACS---week 2                                               19.6                 25.6                 0.77 (0.61‐0.96)                .018
  All ACS---week 3                                               17.1                 23.9                 0.72 (0.57‐0.91)                .006
  All ACS---week 4                                               14.0                 24.6                 0.57 (0.44‐0.73)                \<.001
  All ACS---week 5                                               16.0                 29.4                 0.54 (0.43‐0.68)                \<.001
  All ACS---week 6                                               18.9                 25.3                 0.75 (0.60‐0.93)                .011

Abbreviations: ACS, acute coronary syndrome; CI, confidence interval; NSTEMI, non‐ST‐segment elevation MI; STEMI, ST‐segment elevation myocardial infarction.

Incidence rate is expressed as number of hospitalizations per day. Data for ACS are provided for the entire 6‐week period of observation and separately for each week. The incidence rate for each ACS type (STEMI, NSTEMI, unstable angina) for the entire 6‐week period is also provided.

To determine statistical significance for the comparison regarding (a) each one of the three ACS types and (b) each one of the 6 weeks of observation, the adjusted (Bonferroni correction for multiple comparisons) alpha levels of 0.017 (ie 0.05/3) and 0.008 (ie, 0.05/6) were used, respectively.

![Number of acute coronary syndrome (ACS)‐related hospitalizations during the COVID‐19 outbreak (6‐weeks: 2 March 2020 to 12 April 2020 \[orange bars\]) are significantly reduced compared with the corresponding control period in 2019 (blue bars) overall and separately for ST‐segment elevation myocardial infarction (STEMI), non‐STEMI (NSTEMI) and unstable angina (UA). P values are derived from Poisson regression analysis](CLC-9999-na-g001){#clc23424-fig-0001}

On a weekly basis, there was a gradual decline in all ACS admissions reaching a minimum of 14 and 16 admissions/day in the fourth and fifth week corresponding to a relative reduction of 43% and 46%, respectively, whereas the minimum rate observed in any week in the control period was 23.9 admissions/day (Table [2](#clc23424-tbl-0002){ref-type="table"} and Figure [2A](#clc23424-fig-0002){ref-type="fig"}). After stratifying the incidence rate ratio (ie, the relative decrease in admissions) per week in the COVID‐19 compared to the control period according to STEMI and NSTEMI/UA, we found that the decrease in STEMI admissions was stable throughout the COVID‐19 period (temporal trend; *P* = .53), whereas there was a gradual decline in NSTEMI/UA admissions (temporal trend; *P* = .026) (Figure [2B](#clc23424-fig-0002){ref-type="fig"}).

![A, The overall number of admissions for acute coronary syndromes (ACS) on a week‐per‐week basis showed a gradual decline during the COVID‐19 period. B, The incidence rate ratio of admissions (ie, relative change in COVID‐19 compared with the control period) per week assessed separately for ST‐segment elevation myocardial infarction (STEMI) and non‐STEMI/unstable angina (UA) showed a temporal trend for NSTEMI/UA (*P* = .026) but not for STEMI (*P* = .53) which remained stable throughout the study period. Best‐fit curves (logarithmic) with the coefficients of determination (R^2^) are demonstrated](CLC-9999-na-g002){#clc23424-fig-0002}

3.2. ACS hospital admissions: the impact of the lockdown {#clc23424-sec-0014}
--------------------------------------------------------

The cumulative number of ACS hospitalizations plotted over the 6‐week observation period (42 days) for 2020 and 2019, and their respective trend lines (Figure [3](#clc23424-fig-0003){ref-type="fig"}), showed that the numbers started to diverge substantially between March 16th (lockdown for over 80% of business type activities) and March 23rd (national lockdown with restriction of freedom of movement). There was an overall significant difference in the slopes of the regression lines between the COVID‐19 and control periods (17.3 vs 25.7, respectively; ratio of slopes: 0.68, 95% CI: 0.66‐0.70, *P* \< .001).

![Cumulative number of acute coronary syndrome (ACS) hospitalizations plotted over the 42 days (6‐weeks) during the COVID‐19 outbreak (2 March 2020 to 12 April 2020 \[orange\]) and the corresponding period in 2019 (blue). The corresponding trend lines by linear regression are also shown. The numbers started to diverge substantially between March 16th (lockdown for over 80% of business type activities; yellow vertical line) and March 23rd (complete national lockdown with restriction of freedom of movement; red vertical line). There was an overall significant difference in the slopes of the regression lines between the COVID‐19 and control periods (17.3 vs 25.7 admissions/day, respectively; ratio of slopes: 0.68, 95% CI: 0.66‐0.70, *P* \< .001)](CLC-9999-na-g003){#clc23424-fig-0003}

During the COVID‐19 study period, a reduction in the number of ACS admissions from 429 to 342 was observed following the complete national lockdown restricting the freedom of movement compared to the period before the lockdown (ie, the last 3 weeks compared with the first 3 weeks in the study). The mean rate of ACS admissions after the lockdown (16.3/day) was significantly lower compared to the period before the lockdown (20.4 admissions/day; IRR: 0.80, 95% CI: 0.69‐0.92, *P* = .002). The respective IRRs for the three ACS types (Table [S1](#clc23424-supitem-0001){ref-type="supplementary-material"} in Appendix) indicated that the reduction after the lockdown was primarily due to a further decrease in NSTEMI admissions, while hospitalization rates for STEMI remained without significant change.

3.3. Older age and left ventricular systolic impairment {#clc23424-sec-0015}
-------------------------------------------------------

Patients admitted with ACS were less frequently above 65 years of age during the study period (44.2% of ACS admissions) compared to the control period (48.9% of ACS admissions; odds ratio: 0.83, 95% CI: 0.69‐0.99, *P* = .046). The respective results within each ACS type indicate that this difference was primarily due to the subgroup of patients presenting with unstable angina (Table [S2](#clc23424-supitem-0001){ref-type="supplementary-material"}in Appendix).

LV systolic impairment (defined as ejection fraction \<40%) at ACS presentation (ie, a potential marker for delayed MI presentation) was registered more frequently during the COVID‐19 period compared to the control period (22.2 vs 15.5%; odds ratio: 1.56, 95% CI: 1.22‐1.99, *P* \< .001). The separate results for each ACS type point out that this difference between the COVID‐19 and control period was particularly higher for STEMI patients and secondarily for NSTEMI patients, while there was no difference in UA patients (Table S2 in Appendix).

3.4. Treatment strategy for ACS {#clc23424-sec-0016}
-------------------------------

Overall, patients presenting with ACS underwent PCI less frequently during the COVID‐19 period compared to the control period (59.6 vs 64.4%; odds ratio: 0.82, 95% CI: 0.68‐0.99, *P* = .038). The proportion of STEMI patients undergoing primary PCI during the COVID‐19 period was lower compared to the control period (66.4 vs 74.0%; odds ratio: 0.69, 95% CI: 0.48‐0.99, *P* = .047) reflecting the numerically higher frequency of treatment with thrombolysis at the initial stage of STEMI presentation. Similarly, the proportion of patients with NSTEMI or UA undergoing PCI during the COVID‐19 period was also lower (48 vs 54.1% in the control period; odds ratio: 0.78, 95% CI: 0.62‐0.98, *P* = .031).

3.5. In‐hospital outcomes {#clc23424-sec-0017}
-------------------------

In all ACS patients, there was a total of 54 in‐hospital deaths (3%) similarly distributed in the two periods (COVID‐19:3.3 vs control: 2.7%; odds ratio 1.20; 95% CI: 0.69‐2.06, *P* = .52). There was no difference in the rate of cardiac deaths between the two periods (2.6 % vs 2.4%; odds ratio 1.11; 95% CI: 0.61‐2.0, *P* = .74), while the rates of in‐hospital repeat MI (1% vs 0.4%; odds ratio 2.78; 95% CI: 0.83‐9.26, *P* = .083) and stent thrombosis (0.5% vs 0.2%; odds ratio 2.77; 95% CI: 0.51‐15.16, *P* = .25) were numerically higher during the COVID‐19 study period compared to the control one without reaching statistical significance.

4. DISCUSSION {#clc23424-sec-0018}
=============

The main findings of our study are summarized as follows: (a) there was a significant reduction in the rate of all ACS‐related admissions which was evident for all three ACS types (STEMI, NSTEMI and UA) in the COVID‐19 compared with the control period; (b) the decline of STEMI admissions was relatively stable throughout the COVID‐19 period, while the number of NSTEMI/UA admissions declined even more strikingly after the complete national lockdown; (c) the proportion of all ACS patients undergoing PCI as well as the proportion of STEMI patients treated with primary PCI was lower during the COVID‐19 period.

The overall reduction of ACS‐related admissions (28%) during the COVID‐19 outbreak in Greece is in line with contemporary reports about a 26% reduction in ACS hospitalizations in Northern Italy,[^4^](#clc23424-bib-0004){ref-type="ref"} a 39% reduction in STEMI/NSTEMI admissions in Austria,[^2^](#clc23424-bib-0002){ref-type="ref"} and a 38% reduction in STEMI activations in high‐volume cardiac catheterization laboratories in the USA.[^5^](#clc23424-bib-0005){ref-type="ref"} However, our observations come from a country with limited COVID‐19 community transmission; the incidence of COVID‐19 infections and related deaths in Greece at the end of our study period (13 April 2020) was only 20/100 000 and 0.92/100 000 inhabitants, respectively.[^7^](#clc23424-bib-0007){ref-type="ref"} As a result, the healthcare system did not face a huge overload in contrast to other European countries and the USA; hospitals were not deluged with COVID‐19 patients and the number of COVID‐19 cases treated in ICUs did not exceed 100 patients. The comparable decline in ACS hospitalizations in countries with both high and low penetrance of the SARS‐CoV‐2virus indicates that the overloaded health systems may not be the cause for this observation. The fact that the reduction of MI admissions was not linked to the lack of non‐COVID‐19 beds in Italy points to the same direction.[^8^](#clc23424-bib-0008){ref-type="ref"}

Multiple factors may contribute to our observations regarding the decline in ACS admissions. First, this reduction may reflect a decreased contact of patients with the healthcare system. Fear among the public for potential exposure to SARS‐CoV‐2 and getting infected in a medical facility along with strict guidelines for self‐isolation may have inadvertently led many patients to avoid or delay seeking medical help. Supporting observations for this factor include the following. (a) There was a pronounced decline in the rate of admissions observed after the complete national lockdown only for ACS types with less severe clinical presentation/symptoms (ie, NSTEMI and UA); similar findings were observed during the national lockdown period in Northern Italy. (b) Older patients with an ACS (mainly UA) presented less frequently to the hospitals during the COVID‐19 period; older patients were considered from the start of the outbreak as one of the population groups at highest risk from COVID‐19 and were urged early by mass media and government authorities to avoid social contact and be self‐confined. (c) During the COVID‐19 outbreak, ACS patients presented more frequently with LV systolic impairment, which may serve as a surrogate marker for delayed MI presentation, and is supported by longer times from symptom onset to first medical contact observed for MI patients in other countries.[^9^](#clc23424-bib-0009){ref-type="ref"}, [^10^](#clc23424-bib-0010){ref-type="ref"}, [^11^](#clc23424-bib-0011){ref-type="ref"}

An alternative cause for the decline in the rate of ACS hospitalizations is a true reduction in the incidence of ACS. This could be attributed to a lack of environmental triggers for MI due to the large‐scale measures of public and financial lockdown. Such measures decrease exposure to traffic, air pollution, and other respiratory infections (eg, influenza), all of which have been associated with acute MI.[^12^](#clc23424-bib-0012){ref-type="ref"}, [^13^](#clc23424-bib-0013){ref-type="ref"} Interestingly, after mid‐March 2020, the rates of influenza‐like illness were also reported to be lower compared with the same period in the previous year in Greece.[^14^](#clc23424-bib-0014){ref-type="ref"} A supporting finding of our study for a true reduction of ACS is that the observed reduction of STEMI remained stable during the COVID‐19 period and was not further influenced by the progressively stricter measures. The observed overall reduction of STEMI admissions is difficult to be explained simply by avoidance of seeking medical attention taking into account the severity of symptoms. In addition, according to epidemiological data during the pandemic in Greece,[^6^](#clc23424-bib-0006){ref-type="ref"} there was not a substantial increase in overall population mortality, which would have been expected if an excessive number of patients had suffered from ACS without seeking treatment.

Apart from the decline in ACS‐related admissions, we observed changes regarding the in‐hospital management of ACS with a relatively lower frequency of patients undergoing PCI for all ACS, including primary PCI for STEMI patients, which reflects a higher proportion of patients managed medically and a relatively higher use rate of thrombolysis in STEMI cases during the COVID‐19 pandemic. This is in line with reports from other countries about small increases in pharmacological thrombolysis and a decrease in the rate of PCI for NSTEMI patients.[^3^](#clc23424-bib-0003){ref-type="ref"}, [^8^](#clc23424-bib-0008){ref-type="ref"} During the COVID‐19 outbreak, multiple recommendations and protocols have been released advocating in some instances the use of thrombolysis in STEMI cases for suspected or confirmed COVID‐19 cases while keeping the PCI option only for selected very high‐risk ACS cases.[^15^](#clc23424-bib-0015){ref-type="ref"} The effect of these protocols on treatment decisions is not known.

The afore‐mentioned observations and speculations have important inferences for public health, government policies regarding the management of pandemics, and possibly social structure influencing triggering factors for ACS. Epidemiological data show that countries with low COVID‐19 incidence did not have a substantial change in mortality, whereas countries with high COVID‐19 incidence presented an excessive deviation in mortality from the expected level in most cases. In the latter, excessive deaths could be caused both by COVID‐19 and by collateral damage, such as in the case of ACS patients who may have avoided or did not receive proper treatment. In Northern Italy, an increase in mortality observed during the COVID‐19 outbreak could not be fully explained by COVID‐19 cases alone.[^4^](#clc23424-bib-0004){ref-type="ref"} During pandemics of infectious diseases, it would be essential that communication policies continue to encourage cardiovascular patients to seek routine medical care. Hospital services need to be designed so that they include (a) rapid ACS pathways for assessment and admission in separate areas from the ones used for patients suspected with infection and (b) point‐of‐care tests in the emergency department to rule out positive infection cases promptly, thereby facilitating transfer for urgent management without delays due to excessive safety precautions. These suggested changes may need to be designed and implemented soon in case of a second wave of the COVID‐19 pandemic. Finally, given the high likelihood of a truly reduced ACS incidence during this unexpected experiment of social restrictions and quarantining, further research is needed on the pathophysiology of ACS and any modifiable environmental factors, and potentially how social life could be restructured so that triggering factors and the associated ACS incidence could be reduced.

4.1. Limitations {#clc23424-sec-0019}
----------------

The data presented are observational and no definitive conclusions can be drawn about causality. This is a retrospective study with all shortcomings associated with such an approach including the lack of additional variables of interest, which were not readily available. However, our study gathered comparative data over a 6‐week period from the huge majority of hospitals with primary PCI services in the country, thereby providing representative information on ACS‐related hospitalizations.

5. CONCLUSIONS {#clc23424-sec-0020}
==============

We observed a decline in ACS‐related hospitalizations during the COVID‐19 outbreak in a country with low penetrance of SARS‐CoV‐2 virus, strict measures of social restrictions and no substantial increase in overall population mortality. Our findings provide indirect evidence that medical care avoidance behavior among ACS patients is an important factor for these observations, while a true reduction of the ACS incidence due to self‐isolation/quarantining, and thus, a lack of environmental triggers for ACS, cannot be excluded. Further research is needed to clarify these factors.
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